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Abstract 
 
Maize production is one of the most important worldwide. The aim of this study is to emphasize the herbicidation 
efficacy on weed density in maize crops cultivated in Transylvanian area, Romania, using different herbicidation 
strategies. A number of 28 of weed species were identified. The application of the various herbicide solutions tested leads 
to very significant decreases in the number of weed species in proportions ranging from 67% (herbicidation with Basis + 
Principal + Trend) - 83% (herbicidation with Collage + Trend). For some weed species, total efficacy is identified, while 
for non-eradicated weeds herbicide solutions with herbicides in variants 4 (herbicidation with Arigo + Trend), 7 
(herbicidation with Kelvin Top + Cambio + Dash) and 8 (herbicidation with Collage + Trend), is shown to be satisfactory. 
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1. Introduction 
 
The maize (Zea mays L.) is one of the most 
important cultures globally. Producing maize 
depends on the correct application of productive 
technologies, which must take into account both the 
environmental and climate conditions and the 
specific performance of the cultivated maize variety. 
Thus, in order to ensure high productivity, maize 
crops should be managed taking into account a 
number of aspects, including: adaptation of varieties 
to pedo-climatic conditions of crops, plant 
productivity, soil work, fertilization, technologies 
destined to fight againts weeds, insects and diseases, 
harvesting, marketing and financial resources [1, 3]. 
Major global maize production constraints are 
influenced by both biotic factors (weeds, plant 
pathogens, insects, rodents, wild animals) as well as 
abiotics (drought, hail, floods, nutrient deficiency, 
soil type, topographic features).  
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In the context of variable environmental 
conditions and the influence of biotic factors, a 
reduction in yield of maize production is often also 
the result of the degree of weed occurence [2]. In 
order to ensure weed management in crops, in general 
and maize crops, in particular, different methods of 
controlling them are used, the most commonly used 
being mechanical and chemical ones. Mechanical 
methods, including weeding, are still practiced 
(mainly in organic farming), but they are laborious 
and time-consuming. In less developed countries, the 
practice of weeding is generalized [4]. Herbicidal 
weed control is an important alternative to weeding 
because it is cheaper, faster and provides better 
control of weeds [6, 7]. However, it should be 
emphasized that the continuous application of 
herbicides also has undesirable effects, among which 
we can mention the change of the weed species, the 
decrease of herbicide effectiveness and the 
emergence of herbicide-resistant weed species.  
The aim of this study is to emphasize the 
herbicidation efficacy on weed density in maize 
crops cultivated in Transylvanian area, Romania, 
using different herbicidation strategies. 
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2. Material and Method 
 
The trial was developed in the Transylvanian 
Plain, which is a component of the geographical area 
of the Transylvanian Depression. The experimental 
field is located in the west of the Transylvanian Plain 
(46º34'15''N, 23º46'45''E, 345-493 m altituidine), 
within the Turda Agricultural Research and 
Development Station.  
The biological material used in 
experimentation consists of maize (Zea mays L.), the 
Turda Star hybrid. The monofactorial experiment 
was developed in 2015, following the randomized 
block method. Herbicidal treatments were applied 
post-emergence.  
The eExperimental variants were organized as 
follows: 1 (untreated control), 2 (weeding), 3 
(herbicide treatment with Basis 200 g/Ha and 
Principal 90 g/Ha in combination with Trend 
surfactant), 4 (herbicide treatment with Arigo 
product, 330 g/ha in combination with Trend 
surfactant) 5 (herbicide treatment with Principal Plus 
product, 440 g/ha in combination with Trend 
surfactant), 6 (herbicide treatment with Titus Plus 
products, 307 g/Ha and Principal, 90 g/ha in 
combination with the Trend surfactant), 7 (herbicide 
treatment with Kelvin Top 1.4 l/ha and Cambio 2 l 
/Ha in combination with Dash surfactant) and 8 
(herbicide treatment with Collage product, 1 l/Ha in 
combination with Trend surfactant). The raw data 
were processed [5] with STATISTICA v.8.0 for 
Windows. 
 
3. Results and Discussions  
 
According to the survey conducted in the 
experimental field in 2015, 28 weed species were 
identified, most belonging to the Polygonaceae 
Family (Fig. 1).  
This is the context in which it is noted that the 
species Xanthium strumarium (Asteraceae), 
Polygonum convolvulus sin. Fallopia convolvulus 
(Polygonaceae) and Silene undulata sin. Silene 
capensis (Caryophyllaceae) are present in all 
experimental variants, including the control variant. 
Also, a high incidence is also noted for the species 
Sinapis alba (Brassicaceae) and Echinochloa crus-
galli (Polygonaceae), which are originally missing 
only in Variant 2.  
Four of the weed species identified on the 
experimental field are found only in one of the 
experimental variants, namely Solanum (Solanaceae) 
in Variant 5 and Thlaspi arvense (family 
Brassicaeae), Panicum (Poaceae) and Bromus 
(Poaceae), Variant 6 (Fig. 1). After application of 
herbicidal treatments, there are found effective 
solutions to control weed species (Table 1).  
For 12 of the 26 species identified, all 
herbicide solutions are effective, and for the 
remaining 14 only some of them, respectively: 
 Herbicides used for Variant 4, Variant 5, Variant 
6 and Variant 7 to combat Sinapis alba 
(Polygonaceae) present in experimental 
Variants 3 - 8; 
 Herbicides used for Variant 4 and Variant 5 to 
combat Xanthium strumarium (Asteraceae), 
present in all experimental variants; 
 Herbicides used for Variant 3 and Variant 6 to 
combat Polygonum convolvulus sin. Fallopia 
convolvulus (Polygonaceae) present in all 
experimental variants; 
 Herbicides used for Variant 5, Variant 7 and 
Variant 8 in combating Chenopodium album 
(Polygonaceae) present in experimental 
Variants 3, 4, 5, 6 and 8; 
 Herbicides used for Variant 3 in controlling 
Sonchus arvensis (Polygonaceae), present in 
experimental variants 3 and 4; 
 Herbicides used for Variant 3 and Variant 4 in 
the control of Setaria glauca (Polygonaceae 
family) present in experimental Variants 3 - 8; 
 Herbicides used for Variant 3, Variant 4, Variant 
5, Variant 7 and Variant 8 in controlling 
Echinochloa crus-galli (Poaceae) present in 
experimental Variants 3 - 8; 
 Herbicides used for Variant 4 in controlling 
Amaranthus retroflexus (Polygonaceae) present 
in experimental Variant 4; 
 Herbicides used for Variant 5, Variant 7 and 
Variant 8 for combating Hibiscus trionum 
(Polygonaceae) present in experimental 
Variants 4-8; 
 Herbicides used for Variant 5 and Variant 7 to 
combat Convulvus arvense (Convulvulaceae) 
present in experimental Variants 2, 5-7; 
 Herbicides used for Variant 4 and Variant 5, and 
weeding (Variant 2), to combat Polygonum 
aviculare (Polygonaceae) present in 
experimental Variants 2, 4, 5, 7 and 8; 
 Herbicides used for Variant 4, Variant 5, Variant 
7 and Variant 8, and weeding (Variant 2), to 
combat Anagallis arvense (Primulaceae) present 
in experimental Variants 2 - 5, 7 and 8; 
 Herbicides used for Variant 5 and Variant 7 in 
the control of Galinsoga parviflora 
(Polygonaceae) present in experimental 
Variants 5, 7 and 8; 
 Herbicides used for Variant 4 in controlling 
Veronica persica (Plantaginaceae) present in 
experimental Variants 4 and 5; 
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 Herbicides used for Variant 5 and Variant 7 in 
the control of Raphanus raphanistrum 
(Brassicaceae family) present in experimental 
Variants 1, 5 and 8; 
 Herbicides used for Variant 7 in combating 
Lathyrus tuberosus (Fabaceae family) present in 
experimental Variants 6 and 8. 
 
 
Species Variant 
I II III IV V VI VII VIII 
1 1  1 1 1 1 1 1 
2 2 2 2 2 2 2 2 2 
3 3  3 3 3  3 3 
4 4 4 4    
5 5 5 5 5 5 5 5 
6 6 6 6 6 6 6 6 
7 7 7 7 7 7 7 7 7 
8 8   8     
9 9 9 9 9 9 
10 10 10  10 10 10 
11 11 11 11 11  11 11 
12 12 12 12 12 12 12 12 12 
13 13  13 13     
14 14 14 14 14 14 14 14 
15 15    15 15 15 
16 16 16 16  16   
17 17 17 17 17 17 17 17 
18 18  18  18  18  
19   19  19  
20  20 20 
21 21   
22  22 22 
23 23  
24 24 24 
25 25  
26 26 
27 27 27       
28 28    28  28  
1-Sinapis alba, 2-Xanthium strumarium, 3-Chenopodium album, 4-Sonchus arvensis, 5-Setaria glauca, 6-Echinochloa crus-galli, 7-
Polygonum convoluulus, 8-Amaranthus retroflexus, 9-Hibiscus trionum, 10-Convulvus arvense, 11-Polygonum aviculare, 12-Silene 
noctiflora, 13-Viola arvensis, 14-Anagallis arvense, 15-Galinsoga parviflora, 16-Amaranthus lividus, 17-Euphorbia helioscopia, 18-
Galeopsis tetrahit, 19- Veronica persica, 20-Cirsium arvense, 21-Solanum, 22- Lathyrus tuberosus, 23-Thlaspi arvense, 24-Arctium 
lappa, 25-Panicum, 26-Bromus, 27-Delphinum consolida, 28-Raphanus raphanistrum. 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
 
 
Figure 1. The weed occurence before application of the experimental treatments (hoeing and herbicidation) in maize 
crop from the experimental field, 2015 
 
It is noted that the herbicidation with Basis + 
Principal + Trend is ineffective in combating weed 
species: Xanthium strumarium, Chenopodium album 
and Anagallis arvense. Administration of 12% 
nicosulfuron + 3% rimsulfuron + 36% mesotrione + 
900 g / l isodecyl ethoxylate alcohol does not result 
in the eradication of Chenopodium album, Sonchus 
arvensis and Hibiscus trionum.  
Principal Plus + Trend is ineffective in 
combating Setaria glauca and Polygonum 
convolvulus and Titus Plus + Principal + Trend in 
combating Xanthium strumarium, Setaria glauca, 
Echinochloa crus-galli, Convulvus arvense and 
Veronica persica. Kelvin Top + Cambio + Dash not 
have Xanthium strumarium, Setaria glauca, 
Polygonum convolvulus, and Polygonum aviculare 
and Collage + Trend are ineffective in combating 
Sinapis alba, Xanthium strumarium, Setaria glauca, 
Polygonum convolvulus, Polygonum aviculare and 
Galinsoga parviflora (Table 1). 
Regarding the density of the weed species in 
the experimental field, which have not been 
eradicated by the application of plant protection 
treatments, depending on the herbicidal solution, it is 
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ascertained that, as expected, the highest value 
reported per m2, is recorded in the non-herbicidated 
control variant, for which the average of the 
experimental period, in this case, is equal to 156 
plants/m2. This value is superior to those reported in 
the treatments treated with the herbicidal products 
used in the experimental field, but also for the weed 
removal by weeding (Fig. 2). 
 
 
Table 1. The weed occurence, and spectrum of the activity of the herbicides post-emergent applied in maize 
crop from the experimental field, 2015 
 
 
Species Variant-experimental treatment 
1 
Untreated 
control 
2 
Hoeing 
3 
Basis + 
Principal  
+ 
Trend 
4 
Arigo + 
Trend  
5 
Principal 
Plus + 
Trend 
6 
Titus Plus 
+ Principal 
+ 
Trend 
7 
Kelvin Top 
+ Cambio  
+ Dash 
8 
Collage 
+ 
Trend 
1   + + + + +  
2  - - + + - - - 
3 + - - - + - + + 
4   +  - - - - 
5  - + + -  -  
6 +  + + +  + + 
7  - + -  + - - 
8 +  - +     
9 + - -  + + +  
10 +  - - + - +  
11 + +  + +    
12 + + + + + + + + 
13 +  + +     
14 + +  + + - + + 
15 +    +  + - 
16 +  + + - + -  
17    +     
18 +  +  +  + - 
19    +    - 
20    - - + + - 
21     +    
22      - +  
23  -    +   
24    -  +  + 
25      +   
26      +   
27 + +       
28 +    +  +  
1-Sinapis alba, 2-Xanthium strumarium, 3-Chenopodium album, 4-Sonchus arvensis, 5-Setaria glauca, 6-Echinochloa crus-galli, 7-Polygonum 
convoluulus, 8-Amaranthus retroflexus, 9-Hibiscus trionum, 10-Convulvus arvense, 11-Polygonum aviculare, 12-Silene noctiflora, 13-Viola arvensis, 
14-Anagallis arvense, 15-Galinsoga parviflora, 16-Amaranthus lividus, 17-Euphorbia helioscopia, 18-Galeopsis tetrahit, 19- Veronica persica, 20-
Cirsium arvense, 21-Solanum, 22- Lathyrus tuberosus, 23-Thlaspi arvense, 24-Arctium lappa, 25-Panicum, 26-Bromus, 27-Delphinum consolida, 28-
Raphanus raphanistrum. 
 
 
 
The best results reported in experimental year 
2015 (Table 1), are recorded in descending order, 
under conditions of use of the herbicidal treatments 
carried out with the active substances (Fig. 2):  
 Arigo + Trend, Variant 4 (25 weeds/m2, 16% 
of the untreated control),  
 Kelvin Top + Cambio + Dash, Variant 7 (26  
weeds/m2) and  
 Collage + Trend, for Variant 8 (28 
weeds/m2), which represents 17% of the 
number of weed in untreated control).  
As regards the evaluation of the phytotoxicity 
of herbicides on maize culture (Table 1), there is a 
lack of specific symptoms. 
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1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
 
 
Figure 2. Weed density in experimental field, 2015 (no/m2) 
 
 
4. Conclusions  
 
A number of 28 of weed species were 
identified, predominating Xanthium strumarium 
(Asteraceae), Polygonum convolvulus 
(Polygonaceae) and Silene undulata (family 
Caryophyllaceae). 13 weed species, 39.39% of the 
total of 33, were present in Turda Star maize hybrid 
in both experimental years: Sinapis alba, Xanthium 
strumarium, Chenopodium album, Setaria glauca, 
Echinochloa crus-galli, Polygonum convoluulus, 
Hibiscus trionum, Polygonum aviculare, Silene 
noctiflora, Anagallis arvense, Galeopsis tetrahit, 
Veronica persica and Bromus. 
The application of the various herbicide 
solutions tested leads to very significant decreases in 
the number of weed species in proportions ranging 
from 67% (herbicidation with Basis + Principal + 
Trend) - 83% (herbicidation with Collage + Trend). 
For some weed species, total efficacy is identified, 
while for non-eradicated weeds herbicide solutions 
with herbicides in variants 4 (herbicidation with 
Arigo + Trend), 7 (herbicidation with Kelvin Top + 
Cambio + Dash) and 8 (herbicidation with Collage +  
 
 
Trend), is shown to be satisfactory. As regards the 
evaluation of phytotoxicity of herbicides on maize 
crops, there is a lack of specific symptoms for all 
treatments. 
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